Overall this is a well-done and interesting paper assessing the effect of area-level socioeconomic deprivation and lung cancer. I have some suggestions for improvement and expansion.
Introduction
I would suggest providing a couple sentences on the descriptive epidemiology of lung cancer (e.g. incidence and mortality rates).
Methods
Page 8 line 24--Can you please provide a brief description of NamPowers-Boyd occupational score?
Page 11 last paragraph-Indeed having too few cases per CT is problematic for a multilevel model, but it would be helpful to provide a reference for this (e.g. Diez Roux methods papers or Berkman/Kawachi Neighborhoods and Health book) and a brief explanation as to why this is problematic. Similarly, that an individual level model doesn't consider correlated variables and thus may be more prone to Type I error as a weakness in the discussion.
Results
Page 13 line 3-Is that supposed to be p=0.04.
Also, in addition to the p-value for trends, please report statistically signifcant odds ratios and confidence intervals so that the reader can ascertain the magnitude of the effect. Discussion I would suggest providing a summary of the results as the first paragraph of the discussion section. The information in the sentences on lines 8-22 on page 14 are more appropriate for the introduction, and the remainder of that first paragraph is better suited for the strengths and limitations section later in the discussion.
The SCCS has a high proportion of low-income participants. Could the area level deprivation also be subject to residual confounding--especially as it's considered as a quartile? In other words, the referent group, even though it is the most affluent in the cohort, is likely still relatively low income making it more difficult to evaluate the association between area-level deprivation and lung cancer risk. Please discuss the discussion section. Further research among more socioeconomically heterogeneous populations may be needed. to better understand the association.
One of the key findings was the interaction by sex in whites, but not in blacks. However, this is only briefly discussed in the discussion section without any hypotheses why this finding occurred or what previous studies have found. The paper would benefit from a little bit more discussion on why this occurred.
REVIEWER
Dr Haval Balata University of Manchester NHS Foundation Trust Manchester, England, UK REVIEW RETURNED 09-Mar-2018
GENERAL COMMENTS
I think this is a very good paper and clearly a lot of effort has gone into it. It is written well with clear objectives set out and a good detailed discussion at the end. The methods are interesting and make sense for the local populations. It is quite different to how we do it in the UK and in Europe. I'm always a little concerned when adjustments are made for certain co-variables (eg smoking, income, occupation) when comparing deprivation, because we tend to think of these variables as a part of your overall deprivation status and deprivation score. In the UK, deprivation scores (eg IMD rank) incorporate all these different variables together and conclude with an overall socioeconomic status rank. I'm not sure I would agree with comparing deprivation once you have adjusted for (essentially excluded) all the other variables that contribute to your area level deprivation scores and lung cancer risk. I'm also slightly disappointed that the only race factors taken into account are White vs Black and other races were excluded. Although I appreciate there were lower numbers of 'other races'. We know that other racial profiles affect lung cancer risk scores and these should be accounted for as much as possible, when able to. A conclusion referring to white vs black is not comprehensive and shouldn't be used if possible. Overall, the methods are strong and a lot of through has gone into the analysis. The results contribute further to our understanding of the effects of social deprivation and its link to lung cancer risk. I think readers would find this paper interesting to read.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1: Overall this is a well-done and interesting paper assessing the effect of area-level socioeconomic deprivation and lung cancer. I have some suggestions for improvement and expansion.
Introduction I would suggest providing a couple sentences on the descriptive epidemiology of lung cancer (e.g. incidence and mortality rates).
We added a sentence to the first paragraph of the introduction providing the US lung cancer incidence and mortality rates for 2010-2014.
Methods
Page 8 line 24--Can you please provide a brief description of Nam-Powers-Boyd occupational score?
We added a sentence describing the Nam-Powers-Boyd occupational status score and provided additional detail on our operationalization of the score.
We added a sentence explaining the use of multilevel modeling with fewer than five observations per group results in unreliable estimates. We added the limitation of using a single-level model since it didn't account for random effects and was more prone to Type I error even with limited data clustering to the discussion.
Results
Page 13 line 3-Is that supposed to be p=0.04. Also, in addition to the p-value for trends, please report statistically signifcant odds ratios and confidence intervals so that the reader can ascertain the magnitude of the effect.
We changed the p<0.04 to p=0.04. We added the statistically significant ORs and CIs for Tables 1  and 2 . Discussion I would suggest providing a summary of the results as the first paragraph of the discussion section. The information in the sentences on lines 8-22 on page 14 are more appropriate for the introduction, and the remainder of that first paragraph is better suited for the strengths and limitations section later in the discussion.
We moved lines 8-22 on page 14 up to become the first paragraph of the discussion and the remainder of that paragraph was moved to the strength paragarph of the discussion.
We added four sentences to the first paragraph of the discussion indicating our failure to identify an association between neighborhood deprivation and lung cancer risk may have been due to the lowincome status of our population.
We added four potential hypothesis for our finding of an interaction by sex in whites, but not in blacks.
Reviewer 2: I think this is a very good paper and clearly a lot of effort has gone into it. It is written well with clear objectives set out and a good detailed discussion at the end. The methods are interesting and make sense for the local populations. It is quite different to how we do it in the UK and in Europe.
I'm always a little concerned when adjustments are made for certain co-variables (eg smoking, income, occupation) when comparing deprivation, because we tend to think of these variables as a part of your overall deprivation status and deprivation score. In the UK, deprivation scores (eg IMD rank) incorporate all these different variables together and conclude with an overall socioeconomic status rank. I'm not sure I would agree with comparing deprivation once you have adjusted for (essentially excluded) all the other variables that contribute to your area level deprivation scores and lung cancer risk.
Since our neighborhood deprivation score did not include smoking we felt it was important to adjust for the strongest lung cancer risk factor. We were torn about adjusting for the individual-level measures of SES and so presented our results with and without adjustment.
I'm also slightly disappointed that the only race factors taken into account are White vs Black and other races were excluded. Although I appreciate there were lower numbers of 'other races'. We know that other racial profiles affect lung cancer risk scores and these should be accounted for as much as possible, when able to. A conclusion referring to white vs black is not comprehensive and shouldn't be used if possible.
We added the exclusion of races other than white or black as a limitation.
Overall, the methods are strong and a lot of through has gone into the analysis. The results contribute further to our understanding of the effects of social deprivation and its link to lung cancer risk. I think readers would find this paper interesting to read. 
GENERAL COMMENTS
The authors have done a great job of addressing the previous reviewer comments.
I have one final small revision request, however. Regarding my previous comment about the concern of residual confounding due to a socioeconomically homogeneous sample, I think that this should be noted only briefly as part of the limitations paragraph (i.e. this may limit its generalizability to other populations), not as part of the first discussion paragraph. Also, it shouldn't be characterized as a "failure to identify", but rather that results may be different if a similar analysis were performed in a more heterogeneous population.
Thanks for the opportunity to review. I look forward to seeing this paper in the literature.
REVIEWER

Haval Balata
Manchester University NHS Foundation Trust REVIEW RETURNED 24-Apr-2018
GENERAL COMMENTS
Very interesting paper that adds to the discussion of lung cancer risk stratification and it's associations with deprivation. I am happy that the writers have attempted to address the comments raised from the first review.
VERSION 2 -AUTHOR RESPONSE
Reviewer 1: I have one final small revision request, however. Regarding my previous comment about the concern of residual confounding due to a socioeconomically homogeneous sample, I think that this should be noted only briefly as part of the limitations paragraph (i.e. this may limit its generalizability to other populations), not as part of the first discussion paragraph. Also, it shouldn't be characterized as a "failure to identify", but rather that results may be different if a similar analysis were performed in a more heterogeneous population.
We have revised the first and fifth paragraphs of the discussion accordingly.
Thank you for your careful review of the manuscript.
Reviewer 2: Very interesting paper that adds to the discussion of lung cancer risk stratification and it's associations with deprivation. I am happy that the writers have attempted to address the comments raised from the first review.
